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Skull Pot for Melting or Refining Glass or Glass Ceramics 


The invention concerns a so-called skull pot for melting or refining glass or glass 


Such pots are surrounded by a pot wall, which is normally cylindrical. It consists of a 
ring of vertical metal pipes, where a gap remains between adjacent pipes. The base of 
the pot may also be constructed of metal pipes, but it may also consist of fireproof 
material. 

The heat source involves an induction coil, which surrounds the pot wall and through 
which high-frequency energy can be coupled into the contents of the pot. 

An example of such a skull pot was made public by EP 0 528 025 Bl 

The skull pot operates as follows: The pot is filled by batch or cullet or a mixture 
thereof. The glass or the melt needs to be preheated initially to achieve a certain 
minimum conductivity. This preheating is often accomplished by blowpipe heating. 
Once the coupling temperature is reached, the additional input of energy involves 
irradiation with high frequency energy. It is also possible to heat the melt by burners, 
which heat the melt from above, in addition to the heating via high frequency energy. 
The additional heating of the melt surface may also be done by electrical heating 


ceramics. 


elements. 
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A margin layer of solidified melt forms on the cooled pot wall, which consists of 
metal pipes, during operation. This protects the pot wall from corrosion from 
aggressive or hot melt. This cold margin layer may either be glassy or crystalline, 
depending on the glass melt. 

Likewise, the base layer is also cold, because the base is cooled just as the wall is 
cooled. A glassy or crystalline cold base layer is formed there as well. This is not 
advantageous for run-off of the melt via a base drain. To be specific, either a hole 
would have to be punched in the solidified base layer or it would have to be dissolved 
by means of additional heat sources. Here the crystalline layer acts as a nucleating 
agent for the melt rushing past, which is undesirable. 

The high frequency energy can be used only for the heating of the skull pot interior. 
However, it is not possible to use it for targeted heating of the cooled base layer. If 
the induction heating system were to heat the base layers, these layers would lose heat 
by the action of the base coolant. This would reduce the energy efficiency, compared 
to the un-cooled hot center zone of the melt. 

It could be argued that the high frequency input should be raised sufficiently overall, 
such that the temperature of the base area exceeds the upper divitrification 
temperature. Admittedly, this would solve the problem of achieving run-off. 
However, this would also overheat the melt in the center of the skull pot. This could 
lead to a shift of the synthesis by the selective evaporation of certain glass 
components, which would induce fluctuations in the refractive characteristics and 
streaks. 
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Thus, it needs to be noted that the relatively low temperatures along the bases of 
conventional skull pots are detrimental. 

It may also be just as detrimental if the surface area of the melt in refining vessels is 
relatively cold. After all, the cold surface layers of the melt would restrict bubbles 
from rising and bursting. 

But high surface temperatures of the melt are desirable not only during refining, but 
also during melting, because they favor quick melting. 

The invention focuses on finding measures to modify the skull pot in such a way that 
the temperature of the melt in various segments on various geodesic levels can be 
controlled, given a constant energy input during the production process. Thus, it 
should be possible, for instance, to induce an especially significant increase of the 
temperature of the melt in the lower or in the center or in the surface area of the pot. 
As an alternative, it should be equally possible to generate an improved homogeneity 
of the temperature across all levels of the entire pot. 

This task is solved by the characteristics of Claim 1 . 

The inventors have realized the following: 

The high frequency radiation is also absorbed by the metallic cooling pipes, but to a 
lesser degree. This induces voltage differentials among the cooling pipes, which are 
isolated electrically from each other. This generates arcing between individual 
cooling pipes. 

This is particularly noticeable if the solidified cold layer of glass along the wall is 
thinned significantly due to high melting temperatures. 
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In that instance, the full induction voltage acts on these layers, because the 
conductivity of the hot melt and the conductivity of the cooling pipes is significantly 
higher than the conductivity of the cooled wall layer of glass. The reduced wall layer 
thickness leads to high field intensities and thus to the generation of the 
aforementioned arcing. The arcing damages the metal cooling pipes and will destroy 
the pot, in the long run. 

The invention, specifically the inclusion of a short-circuit ring, will prevent the 
arcing. This will increase the useful life of the pot. 

It will be necessary in very large skull pots with long cooling pipes to include a short- 
circuit ring at the top and one at the bottom of the pipes. A single short-circuit will 
not suffice to defuse the high frequency induction voltages. 

This applies particularly to melts, where there is no stable, crystalline and electrically 
isolating margin layer between melt and skull wall. The use of a double short-circuit 
allows for the precise fine-tuning of the field distribution, and thus the temperature 
distribution, by varying the distance at which the short occurs from the center of the 
melt. 

For example, the short may be induced near the base of the pot on a variable basis by 
not connecting the cooling pipes of the skull pot directly, but rather extending the 
cooling pipes downward by threaded pipes, where an adjustable short-circuit ring is 
attached to the threaded pipes. The optimal position for the short can then be 
selected, depending on the melting phase (melting, refining or casting). A 
comparable, height-adjustable 
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modification of the short can be positioned on the upper pot rim as well, of course. 

For very tall pots, a second short-circuit may be required under certain circumstances, 
but a second short-circuit may also make it feasible to pull one of the two short- 
circuits a significant distance away from the pot. This applies particularly to the 
melting phase of the process, when relative low melting temperatures need to be used 
and when the cold glass margin layer forms normally even in critical glass systems. 

However, the inventors have also realized the following: 

When the metal cooling pipes are short-circuited together, the location of the short 
tends to push the high frequency field either upwards or downwards. If the short is at 
the base of the pot, the displacement is towards the top. If the short is in the upper 
segment, the displacement is towards the base. When the field is pushed towards the 
top, the temperature of the surface layer of the melt is increased. When the field is 
pushed towards the base, the temperature of the base layer is increased. Thus, it is 
feasible to increase the temperature of the melt in a specific layer, or conversely to 
achieve a homogeneous distribution of temperature, by adjusting the location of the 
short. 

The short would normally be adjusted towards the base during refining. In this case, 
the high frequency field is pushed towards the top. The surface layer of the melt is 
heated to particularly high temperatures. The gas bubbles contained in the melt 
willingly ascend, easily permeate the surface layer and burst. 

During melting, it may also be advantageous to move the short towards the base. This 
leads to particularly effective heating 
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of the developing surface layer, which facilitates melting. 

The run-off should be free of crystals during casting. The melt should have a 
viscosity of roughly 10 4 dPas in the run-off area, where the melt in higher pot layers 
does not need to be heated to refining temperatures, which would lead to thermal 
reboiling. The short should be moved to the upper area of the pot in order to keep the 
run-off free of crystals during casting. In this case, the high-energy field is pushed 
downwards, so that the run-off level is heated particularly vigorously. 

It is most advantageous, if the short is caused by a metallic ring, which connects the 
metal cooling pipes by an electrically conductive medium. The short, regardless of its 
physical nature, must be located somewhere along the length of the cooling pipes, i.e. 
between the base of the skull pot and the upper terminus of the cooling pipes. If the 
short is located outside of this range, it is not effective for high-frequency voltage, 
because the inductive resistance of such a "wire loop" is too large. US 4 049 384 
describes a skull pot that consists of two modules. Each module contains a string of 
cooling pipes, which are arrayed in a semi-circle and which are firmly attached to a 
metal base plate that also has a semi-circular shape. The two base plates are joined 
with an electrically isolating spacer, to avoid a short between the modules, as the 
patent descriptions points out at length. This is consistent with the historic 
presumption that a short must be avoided, contrary to the basic concept of the present 
invention. 

The fear may arise that a short would consume more high-frequency energy in the 
skull pot itself 


-jj .r*M I IULO U,:!! '"14- 2#„ H "3 HX£-* O IT* 

7 

* * 

or that the high-frequency field would not penetrate the interior of the pot. Such fears 
have not been shown to be realistic. The additional consumption of high-frequency 
energy is minimal. Thus, the invention has major advantages, but just about no 
disadvantages. 

The increase in mechanical stability of the pot, given the construction according to the 
invention with a short-circuit ring, is an additional advantage. 

The invention is described in more detail by reference to the drawings. They show, in 
detail, the following: 

Fig. 1 A skull pot in a schematic view in a vertical and central cross section. 
Fig. 2 The short-circuit ring, open. 
Fig. 3 The short-circuit ring, closed 

Fig. 4 The skull pot of Fig. 1 with a short-circuit ring at the base. 
Fig. 5 The skull pot of Fig. 1 with a short-circuit ring at the top. 
Fig. 6 A diagram of the variation in temperature in the melt. 

The skull pot shown in the Figures serves to melt or refine glass or glass ceramics, 
particularly glass batch or so-called cullet or a mixture thereof. 

The skull pot has wall 1 . This consists of a circle of vertical metal pipes, which are 
connected to each other in an electrically conductive fashion and which are connected 
to a cooling medium, such as water. 
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The base of skull pot 1.1 consists of a quartz plate. This is cooled as well, specifically 
by air emitting from pipes. 

The wall is surrounded by an induction coil. This is a component of a high frequency 
apparatus, by which high frequency energy is coupled into the content of the skull pot. 

The two arrows A and B show positions A and B, in which the short-circuit unit may 
be installed. 

Figures 2 and 3 show the construction of the short-circuit unit. It includes a ring, 
formed by two semi-circular segments 2.1, 2.2 and two tensioning units 2.3, 2.4. As 
can be seen, the two tensioned ring segments 2.1, 2.2 surround the wall 1, which is 
constructed of a number of metal pipes 1.1, which contain a cooling medium and 
which are arranged in a circle. 

In the view shown in Fig. 3, the short-circuit unit is short-circuited. The tensioning 
units 2.3, 2.4 are attached. The semi-circular segments 2.1, 2.2 touch the metal pipes 
1.1 and are thus conducting electricity. The semi-circular segments 2.1, 2.2 and the 
metal pipes 1 .1 are designed and installed in such a manner that the semi-circular 
segments make firm contact with the metal pipes 1 . 1 in this situation. 

The views shown in Fig. 4 and 5 also show a skull pot with metal pipes 1.1. Metal 
pipes 1.1 are surrounded by the coils 3 of a high-frequency coil. The short-circuit unit 
2 is shown in the embodiment of Fig. 4 in the base area, specifically directly above 
the base of the skull pot. It is shown in the embodiment of Fig. 5 at the upper ends of 
metal pipes 1.1. 
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The embodiment shown in Fig. 4 is particularly advantageous for the refining of glass 
melt. The short-circuit unit 2 deflects the high-frequency field more into the direction 
of the surface of the melt. This heats the surface of the melt relatively more. 
Consequently, gas bubbles may easily permeate the surface layer and burst at the 
surface. 

The embodiment shown in Fig. 5 achieves a homogeneous distribution of 
temperature. The high-frequency field is deflected strongly towards the base. This 
heats the melt in the base layer more than in the surface layer. This generates a 
convection of the melt, where the hot melt ascends from the base layer, leading to a 
ready mixing of relatively hot and relatively cool melt and thus to homogenization. 
This also assures that crystallization is precluded in the base layer, so that the melt can 
be run off through the runoff valve in the base without any problems. 

Fig. 6 shows the depth profile of an optical glass melt in a skull pot, specifically in 
two curves. The y-axis shows the temperature in degrees Celsius and the x-axis 
shows the depth of the melt, in cm, at which the temperature is measured. 

Curve I shows the relationship between temperature and depth of the melt when the 
short-circuit ring is attached at the upper free ends of the cooling pipes. Curve II 
shows the relationship between temperature and depth when the short-circuit ring is 
located in the base area. 

It is easily discernable that the use of a short-circuit ring in the upper area generates a 
better result, when the skull pot is used for melting. The temperature of the melt in 
the base layer and 
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the temperature of the melt in the surface layer do not differ excessively. 

The principle of homogenization of the temperature by positioning the electrical short 
at the upper rim of the skull pot was tested by means of a modified skull pot with a 
platinum runoff with optical glass consisting primarily of the ingredients silicon 
oxide, zinc oxide, potassium oxide, and sodium monoxide. 

A skull pot with a diameter of 20 cm and a melting depth of 22 cm was used for 
melting. The glass was preheated by a burner and was coupled at about 900°C to the 
high-energy field, so that the burner could be turned off. The high-energy frequency 
amounted to 1 MHz. The required output varies between 20 and 40 kW, depending 
on the temperature of the melt. A melting temperature of 1 100°C was specified for 
the casting of the glass, which required an output of 25 kW. 

The skull pot was constructed twice, once with the short-circuit at the base and once 
with the short-circuit at the top. The base includes a platinum runoff flange, which is 
resistance-heated and by which the melt may be run off for an evaluation of the 
quality of the melt. 

The temperature distribution in the melt may be measured by thermocouple 
instrumentation, with leads for the thermocouple elements from the high-energy zone 
with feedthrough capacitors and optocouplers. The filtered thermal signal can be 
captured by standard measurement devices. 

Measurements of the vertical temperature distribution in the center of the pot shows 
the clear advantage of positioning the short-circuit at the top. Compared to 


3«.r .r "~ »,...," -T.4.J 1 - CI "TV*~» J i8J,«,i >U*tr. 

ll 

the standard structure, the temperature distribution is significantly more 
homogeneous. This has several advantages: 

First, the homogeneous temperature distribution is the precondition for the production 
of optically homogeneous glass. Second, casting via a base runoff in a situation of 
homogeneous temperature distribution created by a short-circuit at the top yields 
noticeably improved results, because there is no interference from a base layer of 
crystals, which can cause contamination of the final product due to crystals. Runoff 
in this manner does not require overheating the surface layer of the pot in order to 
guarantee that the base layer is still liquid. Casting can be accomplished at 
significantly lower and more moderate temperatures by use of this modification of the 
pot. 
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Patent Claims 

1 . Skull pot for the melting or the refining of glass or glass ceramics, 
1 . 1 with a pot wall (1), 

] .2 with a pot base, 

1 .3 with an induction coil (3), which surrounds the pot wall (1) and through which 
high-energy frequency can be coupled into the content of the pot, 

1.4 the pot wall (1) is made up of a ring of metal pipes (1.1), which are connected 
to a cooling medium, with slit-like gaps between neighboring metal pipes 

(1.1). 

1.5 the base has a runoff for the melt, 

1 .6 the metal pipes (1.1) are short-circuited with each other. 

2. Skull pot according to Claim 1 , characterized by having the short-circuit 
designed for the area of the upper ends of the metal pipes (1.1). 

3. Skull pot according to Claim 1 , characterized by having the short-circuit 
designed for the area of the base. 

4. Skull pot according to Claim 1 , characterized by having the short-circuit 
designed for the area of the upper ends of the metal pipes and for the area of 
the base. 

5. Skull pot according to Claim 4, characterized by a design where the height of 
the short-circuit can be adjusted, particularly in the presence of two short- 
circuits. 
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Apparatus according to one of Claims 1 to 3, characterized by having the 
short-circuit use a metal pipe (1.1), which can be connected to a cooling 
medium. 
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(72) Erfinder; und 

(75) Erfinder/Anmelder (nur fur ^iJRQMER^Hildegard 

[DE/DE] ; Heidegasse 9, 6 11 84 Karben (DEVJjCjD^LBERC^ 
Uwe [DE/DE]; Rosserweg 1, 55252 Mainz-Kastel (DE). 
RAKE,Guido [DE/DE]; Stromberger Str. 27b, 5541 1 Bin- 
gen (DE). 

(74) Anwalt: DR. WEITZEL & PARTNER; Friedenstrasse 
10, 89522 Heidenheim (DE). 

(81) Bestimmungsstaaten (national): AE, AG, AL, AM, AT, 
AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, 
CZ, DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, 
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(54) Title: SKULL POT FOR MELTING OR REFINING GLASS OR GLASS CERAMICS 


= (54) Bezeichnung: SKUIXITEGEL FUR DAS ERSCHMELZEN ODER DAS LAUTERN VON GLASERN ODER GLASKERA- 
MI KEN 
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(57) Abstract: The invention relates to a skull pot for melting 
or refining glass or glass ceramics, comprising a pot wall (1), 
a pot base, and an induction coil (3) which surrounds said pot 
wall and through which high-frequency energy can be coupled 
into the contents of the pot. The pot wall is made up of a ring of 
metal pipes (1.1) which can be connected to a cooling medium, 
slot-type intermediate chambers being provided between adja- 
cent metal pipes. The pot base has a run-off for the melt. The 
metal pipes (1.1) that form the pot wall (1) are short-circuited 
with each other above the base in order to increase the degree 
of efficiency of the skull pot and especially, in order to even out 
the temperature profile of the melt throughout the depth of the 
melt. 


(57) Zusammenfassung: Die Erfindung betrifft einen 
Skulltiegel fur das Erschmelzen oder das Lautern von Glasern 
Oder Glaskeramiken; mit einer Tiegelwandung (1) mit 
einem Tiegelboden; mit einer Induktionsspule (3), die die 
Tiegelwandung umgibt und uber welche Hochfrequenzenergie 
in den Tiegelinhalt einkoppelbar ist; die Tiegelwandung ist 
aus einem Kranz von Metallrohren (1.1) gebildet, die an ein Kuhlmedium anschlieBbar sind, mit schlitzartigen Zwischenraumen 
zwischen einander benachbarten Metallrohren; der Boden weist einen Ablauf fur die Schmelze auf. Urn den Wirkungsgrad des 
Skulltiegels zu steigern, und um insbesondere das Temperaturprofil der Schmelze liber die Badtiefe hinweg zu vergleichmaBigen, 
werden die Metallrohre (1.1) der Tiegelwandung (1) oberhalb des Bodens miteinander kurzgeschlossen. 


P 14775W0 



c 

A -» 


l<~ 3 



"li sT'fi *r a A' o ^? if h iUL" i ! o <fn » 

,..rr., -Ti.,rr ^^^^B" >«>.;~ ~r.,i.~ ~ Sj.r it,,,., .." 1.u? n.,,,. 


! irn 5^ * j 

, Approved for uze through 9/30/3A. OMB Q651-0Q 

, , . i Patent and Trademark Office US. DEPARTMENT OF COmMERc 

Under lha Paperwork Reduction Act of 1995. no persons are required to respond to a coftection of information unless * dreptaya a valid QMS control numb< 


Declaration and Power of Attorney for Patent Application 
ErklSrung fur Patentanmeldungen mit Vollmacht 

German Language Dechrntiftn 


A Is nachstehend benaunter Erfindar eric] are ich hiennit an Eides 
Statn 

da/3 mcin Wohnsitz, me inn Postanscnrilt uod meine 
Staatsangehorigkeit den irn nachstehenden nach meinem Namen 
aufgofUhrtan Angaban owsptcchan, d»0 ich nach hasten* WUaen 
der ursprungHche, erste und alleinige Erfinder (falls nachstehend 
nur oin Name on^cgeban in) odor em uroprUnglicluar, « rater und 
Miterfinder (fells nachstehend mehrere Namen aufgefiihrt $ind) 
des Qegcnstaudca fain, ftir den dicker Antr»g geatcllt wird und ru> 
den ein Patent fflr die Erfindung mit falgendem Titel beantragt 
wird: 


As a below named inventor, I hereby declare tfian 


My residence, post office address and citizenship are as stared 
next to my name. 


I believe I am the orieinaL first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if 
plural names ara listed below) of the subject matter which is 

claimed and for which a patent is sought on the invention entitled: 

SKULL POT FOR MELTING OH REFINING GLASS OR GLASS 
CERAMICS 


dereti Beacfareibung hier beigefugt ist, ea sei denn (In diesem Falle 
Zutreffendea bitte enkreuzcu), diese Hrtlndung 


wurde angcmeldei am _ 

miter der US-Artmeldcnummer oder unter der 
Internotionalen Anmeldenummer im Rahmen des 
Vextrags Qbor die Zusammenarboit auf dam Gebiet des 
Patcntweaens (PCT) und am 


zutreffend). 


abgettndert (fall* 


the specification of which is attached hereto unless the following 
box is checked: 


was filed on Auc j uat 13, 2QQO 


as United States Application Number or PCT 
International Application Miimh«?r PCTJEPQa/07988 

and was amended on — , — 

(if applicable). 


Ich bestatige hiermit, dafl Ich den Inhalt der oben angegebenen 
Patentanmetdung, einschlieflUch der Anapruche, die eventttell 
durch einen oben erwfihnten Zusatzantrag abgeandert wurde, 
durchgaaahan und v*r4tandan habo. 


I hereby state that I have reviewed and understand the contents of 
the above identified specification, including the claims, as 
amended by any amendment referred to above. 


Ich erkenne meme Pflicht zur Otfcnbarung jegiichcr 
loformationen an, die zur Prufung der Fatcutfahigkeit In BlnKlong 
mit Titel 37, Code of Federal Regulations, § 1.S6 von Belang sind. 


I acknowledge the duty to disclose information which is material 
to patantobility oa dotuwd in Titl* 37, Cod* of Fadanii 
Regulations, § 1.56. 
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German Language Decla ration 


Ich bennsp ruche hicrmir auatOndischc Pnontalsvortcile gcrnaA Title 35, 
US-Code, § 1 19 CaKd^ brw. § 365(b) aiier untcn aufgcfiihrtcn 
Auslandsanmeldungen fiir Potentc odor Erflnderurkunden, oder §3 65(a) 
oiler l*cr imenw*io««icn Aomcidunptn, wclchc wenigstens cin 
ausscr den Vcrcinigfcn Staatcn von Amenka benennen, und habc 
nachstchend durch ankreuzen itfmtlichc Aus lands- anrncldungen fiir 
Patcnic b*w Ertlndenifkmuicq oder PCT Internationale Anmoldungen 
angejiebcru deren Anmeldctag dem dcr AnmoJduns. ftir wclchc Priori car 
beansprucht wtrd* vorangehL 


I hereby claim foreign priority under Tick 35. United Stares Code, 
§U9(aMd) or § 365(b) of any foreign application^) for patent or 
inventor's certificate, or § 365(a) of any PCT International application 
which designated ac letui on« country other than the Unite*! Smm, UjtcU 

bclaw and have alsn identified below, by checking the box* any foreign 
application for patent or inventor's certificate, or PCT International 
application having a tiling date before That of the application on which 
priority is claimed. 


Prior Foreign Applications 

(Trllherc ausl&ndische Anmeldiingen) 

199 39 780.5 Germany 
(Number) " r 
(Narnmw) 


(Country) 
(Land) 


(Number) 
(Nu miner) 


21 August 1099 
(DaWMontn/Ycar filed) 
f fug/Monat/Jahr der AnmaJdimc) 

(Day/Month/Ycar Filed) 
CT«a^Monat/Jahr dcr AititMlduog) 


Priority Not Claimed 

a 


a 


Ich bcansnntcha hiermit PrioriUtsvnrtcile unter Tide 35, US-Code, 
§ 1 19(e) oiler US-Htlftanmeldungcm wic untcn aufgirzahic. 


I hereby claim the benefit under Title 35, United States Cade. 

§ I ] 9(c) of any United States provisional appUcation(s) listed below. 


(Application No.) 
(Akttnctelcften) 


(Filing Date) 
(AnmoTdexas) 


(Application No.) 
(Aktenzcichcn) 


(Filing Data) 
(Anmeldetag) 

icn beanspruene hiermit die ralr unter Tltte 33. uS-Cooe, a 120 
zustchendeo Vortcilc aller unten aufgefiihrten US-Patenc&nmeldungen 
bzw. $ 365(c) aiier PCT international en Anmclriungen, wclchc die 
Vercinigtca Stamen von Amcrika benennen, und erkennc, insofern der 
Gcgervstand eincs jeden frUheren Anapruchs dieaer Pateniamneldune 
nicht in einer US-Patem^anrnddung. haw. PCT internariottaicn 
Anmeldung in in einer gemafl dem crstcn Afasatz von Tide 35, US-Code, 
§ 112 vorgescarkbenen Art und Weise otlcnhan wurde. meine Pflicht 
zur Offenbarung jeglicher. tnibrmauoaen an» die zur Prftfung dcr 
rAP=methijjkcit in Einklang rait Title 37. Code of Federal Regulation*, 
§ 1.56 von Belong sind and die im Zcitraum zwiaebcu dom Anmeldetng 
der trUheren Potcntwinieldunc und dem nan'onalen oder im Rahroen 4csr; 
Vertrag? Obcr die ZAisammcnarbcit auf dem Qcbict des Patemwcscn 
(PCT) gulti gen international en AnmeJdetags bckannt geworden stnd- 


t hereby claim the benefit under Title 35, United State* Code, 9 1 20 of any 
United Stales application's), or 9 365(c) of any PCT international 
application designating the United States, listed below and, insofar as the 
subject matter of each of the claims of this application is not disclosed m 
The prior 'United Scales or PCT International application in the manner 
provided by the fcr*t paragraph of Title 35, United Stow« Coda, $ 1 12, I 
acknowledge the duty to disclose uifinxnattan which is material to 
patentability as defined m Tide 37. Code of Federal Rcgnlattom, § I 5*5 
which became available between the ming date of the prior application ana 
the national or PCT International filing date of xhis application- 


EFQQ/079fl6 
(Application No.) 
(A kten iciel n aO 


16 August 2QQQ 

(Filing Date) 
(AnmcWctog) 


i Published 

(somw) (patented, pending, abandoned) 
(Statua) Cpaomtiert, schwebcad, aufgectbco) 


(Applicaxian Na) 
(AJctcnzeichen) 


(Fvlthg Date) 
(Anatnldctag) 


Ich crkl^rc hiermit. daft alio in der vortlegendcn Erlclarung von mir 
gomacman Angob^n nooh boasom Wiooen und Cowiaaott dor Wahrh^it 
cntsnrechen. und ferner dad ich dieac eidesstanllche Erlclflrung in 
Kcnnmis dessen ablesc. doiJ wissentiich und vorsarzlich falsche Ancaben 
oder dcrgieichen gemaii § 1001. Title IH dc3 US-Code soraibar sind und 
mic Gcldstrafc und/oder GcfHngnia bcatraft wcrden jLflnncn und dafl 
derartige wissentiich und vor^fttelich talachc Angaben die 
aechtswtrlcaamkirit dcr vorllcsendcn Potentanmcldung oder ernes 
auigrund dcrcn arasiltcn Patcnrca gemhrden kdnnea. 


(Suauft) (patented* pending, abandoned) 
(Status) (patentiert. schwebend, aufgeaeben) 


I hereby declare that all statements made herein of my own knowledge ar= 
tit** and mat all ^tHtcm^n** mode on information and balUf m kwdiaved m 
be true; and ftirther that these statements were made with the knowledge 
that willful false smrenMtnts and the like so made arc punishable bv fine or 
Imprisonment. Or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of 
the application or any patent issued thereon. 
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YERTKETUNQSVOLMAChT: Als benarouer Erfiodcr 
beaufrrage ich hiermit den (die) nachstehend aufgefllhrten 
Patcntonwolt (PutcnmrtwViIre) und/odcr Vcrqrcter rtlit dor* 
Verfoigung der -vorliegenden Patcntanm&ldunti -sowic mil der 
Abwicklung oiler damn vcrbundenen Angelegenheiten vor 


dem US^Pateni-und Markenamt: 


Postanschriffc 


POWER OF ATTORNEY; As a named inventor. I hereby 
appoint the following anorney(s) and/or agents) to prosecute 
thu application and transact all buatncJ* in tho Patent and 
Trademark Office connected therewith: (list name and 
registration number) 


(n) und JoUtK ^ Hoffman. Hctf*. No. 26^HQz Amhany Niin^yk, Re«ia. No.lijm; MIeJmel 
O- Smith. BccJa. N« * 40.1«1{ MJch4^l C^ybowaki* Na.3T^W; Bri*o C- P«o1»> 

Regie No. 40,122 ; Michael O. Schwartz. a*gh No. 44 Admin Wi Cox. Kmi* tVo-4^44: 
Abigail SSI Butter, Rccis. N o, 48.238, Thomas A- Adams, Rcrw- No. 4&ZJ0: and Kirabcriy X 
Pa plus. R«git- No- 4«js8: all ofBAJCKH & OAJVlEJLS, 111 £aJT\Vayne Street. Suite 400. 
Fort Wayne, Indiana 46802 


Tclc&miachc Auaktfnftc: (Nome und Tciefannummcr) 


Send Correspondence to: 

John F. Hoffman. BAKER A DANIELS 

Dir cut Telephone Calls to: (n<^mt: W teiephvnm rmmbcr) 
John F- Hotfmnn 


Vor- und Zuname des einzi&cn oder crsten Erfinders j -£)0 

Full name of sole or first inventor | 
.HJldegard Romer \ 

Untcrschnft des Erfindcrs Datum 

Inventors sianaturc Date 

WoJuiSit* 

Residence^ 

Karnen. Germany p£T,$L^ 

Staatsangehorigkcit 

Citizenship 
German' 

Postaaschrift 

Post Office Address 

Hetacgaaae 9 
61l64Karbon 
GEKMANY 

Vor- und Zuname des twitcn Miterfinders (fells nitreflfend) 2r^Od 

) Full name of second joint inventor, tfany 
Uwe Kpibwrq 

Untcracorift des zweiten Erfindcrs Datum 

Second Inventor^ signature Date 

Wounsitz 

Residence \ 
Malnz-fCasteL Germany -) p£X_ 

Staatsanschoriskeit 

Citizenship 
German 

I Postanachhft 

1 

Post Office Address 
FlSaaerw*® 1 
55252 Mainx-KMtoi 
GERMANY 


(Tm Fallc dhtter und wcircrer Miterfinder Miterfinder sind die (Supply similar informarion and signature for third and 

ontoprcchenden Inibrmntioncn und Unterachxiftcn lubaoquont joint uwontor. ) 

hinzuzufugen.) 
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Full Name of Third Inventor 



DV/A7f9l 

entor's Signature ~ Date 


Bingep. Germany DS X-> 
Residence 

German 

Citizenship 


Stromberg^ R trasge 271? 
DrSS41I Binpr ePi Germany 
Past Office Addreas 


Merrier Kiefer 


Full Name of Fourth Investor ~ 

Inventor's Signature * Date 

Main? Germany [)£X^ 

Residence 
German 


Citizenship 
Juniterrap ]Q 


Post Office Address 


5-CO Mishap SedM 

Full Nanwrof Fifth Invi 


Inventor's Signature Date 
Residence 

Ggfflm- 

Citizenship ~ " " 


Ingelheinu Germany 
Post Office Address 
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^Me-cj^at^^: Ok/011 02. 

Inventus Sigoature Date 

Mruiz. Germany 

Residence "° 

German 

Citizenship — — — — 

Am Eiskeljgr 63 

D-55126 Mainz. Germany 

Post Office Address 


SafS 


